Recent studies have highlighted an apparent paradox showing poor prognosis for various type of cancers expressing self-renewal genes and senescence markers, as well. In accord, our study revealed simultaneous induction of self-renewal and senescence markers triggered by DNA damage in presenescent fibroblasts. Because resistance to therapy is thought to be due to ingenious or induced cancer stem cells, we undertook here investigation on the embryonal carcinoma (EC) cell-line, PA1, using etoposide-induced DNA damage. Nuclear POU5F1/OCT4A and p21cip1 were upregulated in the same cells following etoposide-induced G2M arrest. However, while accumulating in the karyosol, the amount of OCT4A was reduced in the chromatin fraction. Upon release from G2M arrest, cells with repaired DNA entered mitosis, while the cells with persisting DNA damage remained at this checkpoint or underwent mitotic slippage and gradually senesced. Reduction of TP53 using sh-or si-RNA prevented the upregulation of OCT4A and p21cip1. Subsequently, as confirmed by enhanced pCHK2 indicating to poorer DNA repair, up-regulation of CDKN2A/p16ink4a and increased sa-b-galactosidase-positivity senescence was also enhanced after TP53 reduction. At the same time, TP53 silencing caused premature mitoses that were multicentrosomal and multi-polar, containing fragmented and deranged chromosomes, indicating a loss of genome integrity. Together, these data suggest that TP53-dependent association of senescence with self-renewal pathway through the DNA damage checkpoint safeguards DNA repair, genome stability, and the fidelity of self-renewal in embryonal stem cell-like EC cells. 
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